Metalloproteinases stimulate ErbB-dependent ERK signaling in human skin organ culture.
To investigate the role of ERK signaling in human skin responses to wounding, organ cultures of human skin were maintained for 0.5-24 h in the presence of various inhibitors, followed by measurement of ERK phosphorylation or mRNA levels. The MEK inhibitor PD98059 produced near-complete (97-98%) inhibition of ERK phosphorylation, whereas inhibition of c-Fos, c-Jun, HB-EGF, AR, and VEGF mRNA by this compound was incomplete (41-65%). PD98059 was significantly more effective than either PD158780 or BB2516 as an inhibitor of ERK phosphorylation and of the rapid rise in c-Fos and c-Jun mRNA expression. In contrast, all three compounds inhibited the more delayed rise in HB-EGF mRNA to the same extent. Exogenous epidermal growth factor abrogated the inhibition of ERK phosphorylation caused by BB2516. These data indicate that one or more metalloproteinases activate ErbB signaling in skin organ culture, that ErbB signaling plays an important but not exclusive role in the activation of ERK, and that non-ERK pathways contribute to gene expression in this system. Because metalloproteinase-mediated cleavage of the HB-EGF transmembrane precursor is known to be ERK-dependent, our data suggest that ERK activation resulting from initial trauma leads to metalloproteinase-mediated cleavage of HB-EGF, thereby triggering the ErbB signaling cascade.